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[57] ABSTRACT 

An automated vehicle parking system for a parking 
facility that communicates with a vehicle approaching 
or leaving' the facility with RF signals, or the like, that 
identify the vehicle and sends the vehicle identification 
number, time of day, and lane number to a central com- 
puter for calculating the parking cost based on rates for 
each individual vehicle stored in the computer. 

3 Claims, 3 Drawing Sheets 
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will return from the vehicle to the sensor The sensor 

AUTOMATED VEHICLE PARKING SYSTEM then relays that signal to the lane ^ouJ^'Zl 

r> a v" r* d cw TKrr\ tot? rXT . 7 ^ XT ^ T ^ VT controller is a circuit that processes that signal and 

BACKGROUND OF THE INVENTION couples it to a host computer with specific information 

1 . Field of the Invention 5 regarding the vehicle such as the identifier ID, the date 

The present invention relates in general to vehicle * and time of day, lane number, and the like. The lane 

parking systems and in particular to a parking system controller circuit, if desired, may be contained within 

which automatically identifies a vehicle approaching the host computer. 

the entrance or exit lanes to the parking facility and When the host computer receives the identification 

generates an appropriate set of responses such as open- 10 signal, it compares it to a complete list of recognized 

ing the gate, tiluminaung a fee display or other sign identification numbers contained in a database. If the 

information, posting accounting information and the identification number is found, additional information 

^ r> • • * ~ wil1 then be known about the vehicle including the 

^Description of ReUted Art park er identification and the parking product such as 

^ There are many different types of semiautomatic 15 monthly parker, debit, charge, and the like that pertain 

SSSa^fSIi r SUCh aS m °i 0r VehiclCS t0 this P"*"*" vehicle. That information is used to 

^^Z^V™ ^ t0m f C tlCk6t a bmin e «~t for that identified vehicle. If 

ers, and the fake. In systems where tune accounting is the parker is authorized to use a product that allows 

required for parking that is subject to charge periods, a entty such as daytime xmBg^Sd^^^S 

card having an electronic memorv is used where each 20 c J , , 6 ^ w . uu u&a S e > or oora, 

memory location can "fcSS&yS to££* ^A^^^^ V* ^.f™** 

writteninorder to represent a time unU credit allocated T*?*Zf"t J^fT^^ ^ a ^ 

to the holder of the card. Other systems use an elec u°r T t * P ^ ,dentlficatl0n num - 

tronic memory and a card reader, a portable terminal £££ P f ^ P^ucUhat is being used, the billing 

carried by a parking checker, a card having a magnetic. 25 ff + ount ' ?"* ^ tmie °[ ^ lnt0 the system. The 

track containing a confidential identification number, Sy f em Wl11 ^ 0 mstruct ^ lane controll c r to open the 

and a label for sticking to the windshield of a vehicle _ . - 

with the label bearing information that is unambigu- . he Vefalcle ^ not auth onzed because of no identifi- 

ously related to the information stored in the card. Still no val *d identification, not authorized to use a 

other systems use capacitive cards and reader systems. 30 suit able product, and the like, the system will not permit 

Some systems use an automatic fee detennining system entry * However » if the facility also allows transient 

including means to totalize the amount of coins ac- P^ers, the vehicle operator can be automatically is- 

cepted by the system. Such system includes means for sued a tickct wnich can be retrieved ,and the gate 

calculating the fee due from a parking ticket The cus- °P en ed so that the vehicle can enter the facility. This 

tomer then inserts coins into a coin receptor and a 35 entrv » however, will not be administered by the present 

"vend" is produced only when the total value of coins system. 

at least equals the calculated fee due. Other systems Alternatively, a parker who is authorized to enter 

have an entrance station for dispensing a coded card based on the present system may elect to pull a ticket to 

and initiating opening of an entrance gate and an exit bypass the system. 

station for receiving the card, sensing any lapsed time, 40 As a vehicle approaches the exit lane, the detector, 
computing a toll at a predetermined time rate, collect- sucl * as a loop detector, senses the vehicle's presence 
ing the correct toll, and initiating opening of the gate in and notifies the exit lane controller. The exit lane con- 
response to the collection. troller activates a sensor to send a radio frequency sig- 
nless systems all require the intervention of a human nal to the vehicle. If the vehicle is equipped with a 
operator or an interaction between the vehicle occupant 45 compatible tag or transponder, a signal will return from 
and a device such as a ticket dispenser and the like. the vehicle to the sensor. The sensor then relays that 

SUMMARY OF THE INVENTION t^f to th ° IanC oc ? ltroner P roc fsor. The lane con- 

troller processor again processes the signal and couples 

The present invention overcomes the disadvantages it to the host computer along with specific information 
of the prior art by providing an automatic parking sys- 50 such as the vehicle identification number, the date and 
tern that can identify a vehicle approaching an entrance time of day, lane number, and the like, 
or exit lane, and then, based on that identity, generate an When the host computer receives that information, it 
appropriate set of responses such as opening a gate, compares the vehicle identification number to the data- 
lllummating a fee display, posting accounting informa- base that contains the complete list of recognized identi- 
tion, preparing periodic statements to the owner of the 55 fication numbers. If that identification number is found 
vehicle, and the like. the partial transaction record is located and additional 

In the present system, a vehicle will pull into an en- information will be known about the vehicle including 
trance lane until it can go no further because the en- when it entered the parking facility, the billing account 
trance gate is closed. At this point, the vehicle must be and the product that accounts for this visit. The system' 
detected. In some available systems, a sensor emits RF 60 will then calculate the appropriate cost. This cost infor- 
signals continuously and an approaching vehicle re- mation and instructions to open the gate are then sent to 
sponds. Another system that could be used includes a the lane controUer. The cost information is also posted 
detector that senses the car's presence and notifies an to an accounting system 

entrance lane controUer circuit thatmay be a separate In the normal case, the lane controUer wiU display the 
unit or a part of a host computer. The lane controUer 65 parking cost on an appropriate display monitor and the 
achates a sensor that sends a signal such as a radio gate will open. However, if the vehicle does not have an 
frequency signal to the vehicle. If the vehicle is authorized identification number, the typical explan* 
equipped with a compatible tag or transponder, a signal tion is that the parker used a ticket on en^ TO^cket 



09/22/2003, EAST Version: 1.04.0000 



5,414,624 



will not be processed by the system but instead by a 
system for transient parkers that uses personnel at the 
gate to take the ticket, calculate a cost, and collect the 
parking fee. 

Thus, it is an object of the present invention to pro- 5 
vide an automated vehicle parking system. 

It is also an object of the present invention to provide 
an automated vehicle parking system that senses a vehi- 
cle, transmits an interrogation signal to the vehicle and, 
if the vehicle has a compatible tag or transponder, re- 10 
ceives from the vehicle an identification number for use 
in system computers for calculating costs for that par- 
ticular vehicle. 

It is also an object of the present invention to provide 
an automated parking facility in which the gates are 15 
opened and closed according to a transponder signal 
received from the vehicle when interrogated. 

It is still another object of the present invention to 
provide an automated vehicle parking system in which 
various parking products such as by the hour, by the 20 
day, monthly parkers, daytime only, weekend only, and 
the like can be applied to a particular vehicle, and the 
costs automatically calculated on a real time basis and 
stored in an accounting system from which periodic 
billings can be issued to the customer owning the vehi- 25 
cle or can be used in debit accounting. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects of the invention will be more 
fully understood when taken in conjunction with the 30 
following detailed description of the drawings in which 
like numerals represent like elements and in which: 

FIG. 1 is a general system overview diagram illustrat- 
ing the operation thereof; 

FIG. 2 is a diagrammatic representation of the host 35 
computer and its functions; 

FIG. 3 is a flow chart illustrating the operation of the 
system as a vehicle approaches the entrance of the lane; 
and 

FIG. 4 is a flow chart illustrating the operation of the 40 
system as a vehicle approaches the exit lane. 

DETAILED DESCRIPTION OF THE 
DRAWINGS 

FIG. l is a block diagram illustrating the general 45 
system overview. The system 100 includes the host 
computer 112 that accomplishes the accounting, cost 
calculations, tag validation, and the like. The host com- 
puter 112 comprises a display screen 114, a computer 
116, and a keyboard or other entry device 118 such as a 50 
mouse. The host computer 112 communicates with both 
the entrance lane controller computer 120 and the exit 
lane controller computer 124 through lines 122 and 126, 
respectively. The entrance lane controller is coupled to 
an entrance lane module 128 that includes a sensor 132, 55 
a display 134, a detector 136, such as a loop detector, 
and an entrance gate 138. In like manner, the exit lane 
controller communicates with an exit lane module 130, 
that, again, includes a sensor 140, a display 142, a detec- 
tor 144, which again may be a loop detector, and an exit 60 
gate 146. 

The sensor 132; 140 in both the entrance lane module 
128 and the exit lane module 130 may be a sensor of the 
type disclosed in U.S. Pat. No. 5,030,807. It is an inter- 
rogator that sends a signal such as an RF signal to a 65 
remote transponder or tag, the signal including data 
intended to be received and/or stored in the tag. The 
tag or transponder modulates the received signal with 



data temporarily and/or permanently stored in the tag 
including data indicating the identity of the object to 
which the tag is attached. The sensors 132 and 140 have 
the capability of recognizing the identity of the tagged 
object from the returned signal. Displays 134 and 142 
are typical image displays such as a television set, an 
LCD display, or LED's, for example. The detectors 136 
and 144 are a mini-type of detector, such as a loop de- 
tector, that can sense the approach of a vehicle. Gates 
138 and 146 are typically electrically controlled gates 
that can respond to a signal from the lane controllers 
120, 124 to open the gates as signalled. 

Thus the system uses off-the-shelf automatic vehicle 
identification equipment for access and revenue control. 

As a vehicle approaches the entrance lane, gate 138 is 
closed. At this point, loop detector 136 senses the pres- 
ence of the vehicle and notifies the entrance lane con- 
troller computer 120. The lane controller computer 120: 
activates sensor 132 through line 148 and causes sensor 
132 to send a radio frequency signal to the vehicle. If 
the vehicle is equipped with a compatible automatic 
vehicle identifier tag or transponder, a signal will return 
from the vehicle to the sensor 132. The sensor 132 then 
relays that signal to the lane controller computer 120. 
The lane controller computer 120 processes the signal * 
by removing duplicates and the like and passes the sig- ( 
nal on to the host computer 112 along with specific ( 
information such as the vehicle identification number, 
date and time of day, and the lane number. 

When the host computer 112 receives that informa- 
tion, it compares the vehicle identification number to a 
complete list of recognized identification numbers con- 
tained in database 215 (shown in FIG. 2). If the identifi- 
cation number is found, then additional information will 
be known about the vehicle including the parker identi- 
fication and the parking product such as monthly, day, 
debit, charge, and the like. It also will know the billing 
account against which the parking activity should be 
charged. If an authorized vehicle ID is found, then it is 
determined if that vehicle has an authorized parking 
product. If it has, the system computer 112 will treat the 
attempted entry as valid. The system host 112 will ere- "J 
ate a partial transaction record that includes thej&rker ( 
identifi cation numb er, the parking jgoduct being used, V 
the Silling accounC and the time oflJayT The system I 
host computer 112 will also instruct the lane controller 1 
120 to open the gate 138. ' 

If the would-be-parker is properly authorized, the 
gate 138 will have opened and the parker can drive 
through the gate. If the parker is not authorized, for 
example, has no identification number, no valid identifi- 
cation number, is not authorized to use an available or 
suitable product, and the like, the system will not permit 
entry. However, if the parking facility allows transient 
parkers, the parker can pull a ticket and enter the facil- 
ity. However, this type of entry will not be adminis- 
tered by the present invention. Of course, a parker who 
is authorized to enter based on the present system may 
elect to pull a ticket to bypass the system if it is so de- 
sired. 

The exit lane functions in a manner similar to the 
entrance lane. As the vehicle approaches the exit lane, 
the gate 146 is closed. At this point, the detector 144 
which, again, may be a loop detector, senses the pres- 
ence of the vehicle and signals the exit lane controller 
computer 124 on line 160. The lane controller 124 acti- 
vates the sensor 140 on line 156 and causes it to send a 
radio frequency signal towards the vehicle. Again, if the 
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vehicle is equipped with a compatible vehicle identifier transponder other than by physically removing it, turn- 
tag or transponder, the signal will return from the vehi- ing it off, or pulling a ticket at the time of entry, 
cle to the sensor 140. The sensor 140 then relays that Moreover, the lane computers 120 and 124 will trans- 
signal to the lane controller computer 124 on line 156. mit information about each attempted entrance or exit 
The lane controller computer 124 processes the signal 5 to the host computer through the lane controller inter- 
and, again, passes it on to the host computer 112 along face 214. This information will include, for example 
with the specific information such as the vehicle identi- only, a 26 character alphanumeric tag identifier, lane 
fier number, date, time of day, and lane number. When number, date, time of day, and action taken. The host 
tlie host computer 112 receives the vehicle identifica- computer 112 will then create a transaction record from 
tion number, it compares it to the database 215 (FIG. 2) 10 the previous information to which it will add the name 
that contains a complete list of recognized identification of the facility. 

numbers. If the identification number is found, a partial In addition, it could also add the name of the tag 
transaction record can be located in the database and holder, the billing account, and the like, 
additional information will be known about the vehicle Off-the-shelf tags or transponders provide for at least 
including the time it entered, the billing account, the 15 26 characters of information on each tag since there will 
parking product associated with that account, and the be 0X1 all-out attempt to have tag compatibility between 
like. The system 112 will then calculate the appropriate regional toll-roads, bridges, tunnels, and multiple park- 
costs. This cost information and instructions to open the ^ facilities. Most of the information will be for vehicle 
gate 146 will be sent to the lane controller 124 on line identification only. The tag will typically not contain 
126. This cost information will also be posted to an 20 information that would associate it with a particular 
accounting system 210 (FIG. 2), parking facility. 

Again, the lane controller computer 124 will cause . The host com P u ter 112 provides a proper interface 
the parking cost to be shown on display on 142 and the ^ ith tne ]sRe controllers through parking administra- 
gate 146 will open. However, if the vehicle does not tion suomodul e 22$. The programs in such submodule 
have an authorized identification number, it is presumed 25 ?^ 8 . aUows tne operators to turn off lanes, control gates, 
that the parker pulled a ticket on entry. This ticket will batch posting of invoices, activate displays, and 
not be processed by the system but instead by a system other admin i$trative functions. In addition, accounting 
for transient parkers that uses personnel such as cashiers module 210 includes the accounts receivable submodule 
at the gate to take the ticket, calculate a cost, and collect 21 ?' ? rates defmition submodule 220, and the rate cal- 
a parking fee. The host computer 112 will typically be a 30 11 submodule 222. The accounts receivable sub- 
computer such as a 486/33 (or higher) running module 218 receives and posts the costs involved in 
OS/2TM or other operating system, a keyboard a each P^kmg transaction. This submodule will generate 
mouse, and including a VGA monitor. It will typically V e ™™ statements, such as on a monthly basis, and 
be installed in the parking office. The lane controller „ ^ to receivable history, 
computers will typically be 386/33 computers (or ♦ !J! definmo 1 n . submodule 220 enables parking 
higher) with storage devices such as hard disk drives ^ ? tered mt0 to be modified as 
but without keyboards, monitors, or floppy drives. ™T^' L m0St rates to bc 
These computers may be installed near the kL ™ d t chan & d : t Moreover, the submodule 220 re- 

FIG. 2 is a block diagram of the details oTthe host „ T a f ory of all rates that were ever used and the 

computer 112. This computer includes an accounting *° f 

system 210 and data storage 212 that include a Btrie- tS. * i i *i t_ „ , 

veTM 213 database or other database manager or file ™ C cal ^on submodule 222 identifies the 

system. It also includes a communication b4rd 216 ^°P ^ 8 account and parkmg product tobeidenti- 

The host computer 112 also includes a xeirtSS « ("f^ at exit > the P ro P er cost 

ule 224, a customer maintenance «S^SS»S?a 45 " ? SSSJ \^ ^module m 

parking administration submodule 228. The host cam* I ^ ' i™ 0 ** 22 t 18 P rovided - ™ s 

puter 112 will provide the Im^S^Sm ^ bmoduie P ro ? des * ^ Set . ° f Standard re P orts - 
tin „ j iiA ^£ r " / . , computers These reports show parking activity bv time of dav 

ffin^b^^u^ eCOSn,Zedtag °;^ anSP ? nd f r °f stay, cost, L theV This LSe lc a£ 

S^TJl.Jf ™ Cmerg f !lcy ^ ° n onl y- *" 50 lows the easy creation of additional reports by th7park- 

addiuon, a status code may supplement each recognized j ng operator 

S^SSSS^S?" 80 th3t * *" Iane ^ PUterS ™ e customer nxaintenance submodule 226 receives 

120 and 124 can take the ^appropriate actions. There are mput information from the operator about the cuswmer 

cle with a tag enters a lane. Some specialized actions are 55 ma tion 

? certain modules within the system. A « of ^ su bmodules and the information con- 
The description of each module w,ll detail such special- tained therein are utilized by an algorithm inthe host 
Sdard? e t i r ,U ^ h ° St C ° mpUter ^ Pr ° Vide eo ^ ata 112 10 the parking coTfor each tog 

Tt^JZ n ° r CC T IZU1 f thE tag ' Pr ° Viding identified customcr - ™' rate schedules, as defined 
the signal for opening the gate or changing and return- 60 submodule 220, have a name, a grace Period and an 

nl„ l^t StatUS n0t reCOgni2ed ' d ° n0t orderedlistofcondftionsanda^cSedSble^The 

T?. - a r f "'Smzed, do not open gate, improper conditions define under what circumstances a rate table 

S2L^?h T g reCOgn ? Md ' d0 not open S ate ' deac - * VP**- More than one rate table may be used in the 
hvated tag; and tag recognized, do not open gate, stolen calculation of the cost of a single garage entrance and 

™i ^ a f* 0nSm l y f ° ,mt ? tC T 10 "*, f 1 * 1 ™- Vi_ 65 exit - ^ ^tions stained in the rates definition sub- 
sual or otherwise, in the lane and in the parkmg facility module 220 include entrance time interval such as for 

«t£T, ST™ ^ r > . * Z ti T SP ° nder eXample 6:00 a - m " to 8:00 ajn - Md ™t time inte'rval 
will not have the opportunity to override the tag or which specifies the time of exit from the garage and the 



09/22/2003, EAST Version: 1.04.0000 



5,414,624 



exit must occur in the specified interval, the duration 
interval that requires a length of stay that is between the 
minimum and maximum amounts of time set, the days of 
the week for the which the rates tables are valid, usually 
either Monday through Friday or Saturday and Sun- 5 
day. The valid day of the week may be specified as a 
date rather than a specific day of the week. A calendar 
of holidays may be specified as part of the maintenance 
of the system. Further, an exit time limit and duration 
limit can also be stored in the rates definition module. A 10 
duration limit is a period of time used to limit applica- 
tion of the rate table for the condition. The duration 
limit is not used to determine if the condition is satisfied. 
The duration limit is used to limit the duration for 
which the rate table is applied. Thus, the first half hour 15 
of parking may be at a first rate, the second half hour at 
a second rate, the next. two hours at a third rate and any 
additional hours at a fourth rate. 

A rate table is associated with each condition by 
specifying its name. A discount rate may also be associ- 20 
ated with the rate table for this condition. This allows 
selected discounts to be easily applied for selected 
classes of accounts. The algorithm for applying the rate 
table is used to search the ordered list of conditions for 
the first condition which is satisfied and then adding the 25 
rate calculated from the rate table associated with the 
condition. The entrance time is then updated using the 
maximum duration as specified earlier. If the remaining 
duration is less than the grace period, the rate calcula- 
tion is finished otherwise the limit of conditions is 30 
searched again from the beginning. The rate table con- 
sists of a list of rates specified such as period, repeat, and 
rate. The period designates the period for which to 
apply the rate, for example a one-half hour interval. The 
repeat allows a number of periods over which to use the 35 
rate, for example, the rate is to be used for the next 3 J 
hours. Finally the specified rate table establishes the 
rate for each of the periods. To calculate the total rate, 
the first rate is applied for the first repeat number of 
periods. Then the second rate is applied for the second 40 
repeat number of periods. As many of the rates are used 
as needed to calculate the rate for the entire duration. 
The actual calculation, of course, takes place in the rate 
calculation submodule 222. 

FIG. 3 is a flow chart illustrating the operation of the 45 
system as a vehicle approaches the entrance lane. At 
block 300, the loop detector 136 in the entrance lane is 
activated and detects the vehicle and transmits that 
signal to the entrance lane controller computer 120. At 
block 305 the AVI sensor 132 has transmitted an RF 50 
signal to the vehicle and from the return, or lack of 
return, of signal from the vehicle, a decision is made as 
to whether the sensor 132 can identify the vehicle. If 
not, the parker, at block 310, pulls a ticket to enter the 
garage and the present invention system is bypassed. 55 

If the sensor 132 can identify the vehicle, then a deci- 
sion is made at block 315 by the entrance lane controller 
computer 120 as to whether the vehicle identification 
number is authorized by the system. If not, again the 
parker must pull a ticket, as indicated by block 310, to 60 
enter the garage and the automatic vehicle identifica- 
tion system is bypassed. If yes, the host computer 112 at 
block 320 seeks the parking product that is to be used 
with this particular vehicle. That information is stored, 
as stated earlier, in the database 215 of the host com- 65 
puter 112. At block 325 a decision is made by host com- 
puter 112 as to whether a permissible product is found 
in the database 215. If not, again the parker would have 
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to pull a ticket, as indicated at the block 310, to enter the 
garage and the system would be bypassed. If a permissi- 
ble product is found by host computer 112, the gate 
opens as indicated at block 330. At block 335, if the 
parker wants to override the present system, he simply 
pulls a ticket to enter the.garage. If the parker is using 
the system, at step 340, the vehicle identification num- 
ber, date, time, lane number, and product are stored in 
the host computer 112 where the calculations take place 
as described earlier. 

FIG. 4 discloses the system process when a vehicle is 
operating in the exit lane. At block 400, the exit lane 
loop detector 144 detects an approaching vehicle and 
transmits the detection signal to the exit lane controller 
computer 124. At block 405, the sensor 140 decides 
whether it can identify the vehicle. If not, the parker has 
to pay the cashier as indicated at block 410. If the vehi- 
cle is identified, a decision is made as indicated at block 
415 to sec if the vehicle ID is authorized by the system. 
If not, again, the parker pays the cashier at block 410. If 
the vehicle is authorized, then, as indicated at block 420, 
the host computer 112 accesses the entry information 
stored in database 215 and calculates the cost with ac- 
counting system 210. Block 425 indicates that the cost 
of the parking visit is displayed and, as indicated, at 
block 430, the gate 146 opens. As indicated, at block 
435, the identification number, date, time, lane number, 
and cost are stored in the host computer database 215. 

Thus, there has been disclosed a novel automated 
parking system which enables a user to enter and leave 
the parking facility at any specified time with the use of 
a sensor at the appropriate gate and a tag or transponder 
on the vehicle that can communicate with the sensor. 
When a vehicle is detected, the sensor is activated to 
transmit an interrogation signal, such as an RF signal, 
toward the vehicle. If the vehicle does not have a tag, 
the operator of the vehicle can bypass the system by 
pulling a ticket. If the tag is valid, the gate automatically 
opens, the vehicle enters and the time of day, the lane 
number, and vehicle identification number are stored in 
a host computer. When the vehicle leaves the parking 
facility, again the vehicle is detected by a loop detector, 
the sensor is activated to transmit the interrogation 
signal, the tag on the vehicle responds, and the informa- 
tion is transmitted to the host computer which then 
calculates the cost of the parking and stores it in an 
accounting system module such that billing statements 
can be prepared at a later date. The rate schedule can 
vary for monthly parkers, duration intervals, days of the 
week, and duration limits. The rates can be defined 
however the parking facility desires. Reports arc gener- 
ated as needed on a daily, weekly, or monthly basis and 
an accurate record is kept for each user of the parking 
facility. 

In summary, with the present invention, a fee calcula- 
tion system is disclosed that is hands-free (automatic) 
and time-varied (time, dependent) and unilocational (at 
one particular location). A vehicle reaches a location 
and is charged a fee based on time-of-day and/or day- 
of-week. Fee may also vary by particular vehicle (al- 
lowing for high occupancy vehicles, volume discounts, 
et cetera). The entire transaction requires no interaction 
on the part of the driver or any other , vehicle occupant; 
the process is hands-free and is accomplished through 
the "automatic" identification of the vehicle. The fee 
calculation is independent of the fee collection that can 
take place either before (in the case of debit accounts), 
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after (in the case of charge accounts), or at the time of 
fee calculation. 

The foregoing specification describes only the em- 
bodiments of the invention shown and/or described. 
Other embodiments may be articulated as well. The 5 
terms and expressions used, therefore, serve only to 
describe the invention by example and not to limit the 
invention. It is expected that others will perceive differ- 
ences which, while different from the foregoing, do not 
depart from the scope of the invention herein described 10 
and claimed. In particular, any of the specific construc- 
tional elements described may be replaced by any other 
known element having equivalent function. 

I claim: 

1. An automated vehicle parking system for access 15 
and revenue control of a parking facility having con- 
trolled entrance lanes and controlled exit lanes, the 
system comprising: 
a device for detecting a vehicle as the vehicle ap- 
proaches the facility entrance lane; 20 
a sensor for transmitting an interrogation signal to the 

approaching vehicle; 
an electronic tag associated with the vehicle for re- 
ceiving a transmitted signal and returning a vehicle 
tag identification signal to the sensor; 25 
a lane controller processor coupled to the sensor and 
the vehicle detection device for storing data repre- 
senting the time of day, said lane controller proces- 
sor activating the sensor upon receipt of a signal 
representing a detected vehicle, receiving the vehi- 30 
cle tag identification signal from the sensor, and 
deterrnining if the received vehicle identification 
signal is valid; 
a computer database including data representing cur- 
rent status of each vehicle tag identification, the 35 
parking rate schedule for each vehicle tag identifi- 
cation, vehicle entrance time and date, vehicle exit 
time and date, vehicle parking duration interval 
including but not limited to 24 hours, 4-24 hours, 
and 0-4 hours, maximum and minimum vehicle 40 
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parking duration intervals, parking facility identifi- 
cation, and home parking facility identification; 

a computer coupled to the lane controller and the 
computer database for receiving a valid vehicle tag 
identification signal, the lane number, and the time 
of day of entrance of the vehicle to the facility for 
revenue control purposes and for the generating of 
a signal to the lane controller system to open or 
close the lanes; and 

an accounting module coupled to the computer and 
including: 

an accounts receivable submodule for each of the 
vehicle identification tags for storing costs and 
generating periodic billing statements for park- 
ing of each identified vehicle; 

a rates definition table submodule for defining pa- 
rameters for a rate calculation algorithm includ- 
ing parking rates for each identified vehicle; and 

a rate calculation submodule identifying rate 
schedules for each vehicle account and calculat- 
ing costs with the rate calculation algorithm 
based upon appropriate rates and parking times. 

2. An automated vehicle parking system as in claim 1 
wherein the vehicle detection device comprises a mag- 
netic loop detector for detecting an approaching vehi- 
cle and identifying the lane number of the vehicle. 

3. An automated vehicle parking system as in claim 1 
wherein said accounting module further comprises: 

a data report module for generating reports showing 

parking activity including but not limited to time of 

day, length of stay, and cost; 
a customer maintenance file including address, billing 

information, and vehicle identification information; 

and 

a parking administration submodule for transmitting 
appropriate response lane signals to the lane con- 
troller modules for deactivating lanes, for display- 
ing cost, and printing invoices. 
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